The purpose of the article is to show the practical side of reverse engineering. Many times during the process of optimizing parts, before we intervene in the tool that produces them, we want to make sure that the optimization will work in practice. For this purpose, currently, we often use 3D printers. Unfortunately, they introduce distortions of geometry to the printed prototype resulting from the technology of its production.
INTRODUCTION
Reverse engineering is the opposite to traditional engineering [1, 6, 8] . Traditional engineering is a process that goes from idea to product, while reverse engineering is a process of a physical product, of which all the components are analyzed and developed in detail for documentation. Most often, as a result of this process, a new product is finally created in the same or improved form [12] . Reverse engineering is increasingly used in industry [9] . It has already left areas of development departments and is increasingly used in production areas [10] . It allows rapid prototyping, reproduction of damaged parts of machines and devices, and also shortens the process of optimizing the product. Often, the use of 3D printers is a support. They enable verification of project assumptions in real conditions [11] . This aspect of the use of reverse engineering will be discussed in more detail in the article.
REVERSE ENGINEERING
Reverse engineering requires gathering information about an object, which is why today it is often based on the processes of digitizing an object. This creates a digital spatial model describing exactly the geometry of the analyzed object. Various techniques for collecting data are used ( fig. 1 ):  contact methods -the data collecting element has physical contact with the object  non-contact methods -the data collecting element has no contact with the object  hybrid methods -combining contact and non-contact methods.
Based on this data, three-dimensional spatial models containing the necessary construction data are created. On the basis of these models, one can recreate the part or make the necessary modifications and create the documentation necessary to produce an optimized part. 
3D PRINTING
Supporting the reverse engineering process with a 3D printer allows for the verification of the results of work. It is possible to check whether the optimization assumptions are confirmed in practice. The 3D printing process can be divided into: offered accuracy, material from which details are built, material application method (irradiation, extrusion, melting), speed of making elements [7] . The most popular types of 3D printing are: The market offers a wide range of 3D printing materials. We can use:  plastics (usually PLA -Polylactide) or ABS (acrylonitrilebutadiene-styrene copolymer)  resins  rubber  metals The accuracy of a 3D printer given by the manufacturer refers most often to its individual components, not the final product. This is due to the fact that not only the device, but also the user (the materials used and the method of printing) have a huge impact on it. Only manufacturers offering devices with dedicated material and "closed software" may be tempted to specify the accuracy of the printer. Most often, however, the thickness of the applied layer of material or the positioning accuracy of the printer's axis can be specified. The last parameter is usually the accuracy of the positioning motor and the helical gear for this axis ( fig. 2 ). The influence of the stiffness and looseness of the system is not taken into account [2] . So the given accuracy applies only to the subassemblies, not to the printed object. The concept of print accuracy presented in this way is not reflected in reality, because it is only the thickness of the layer that the printer can put on. The impact on the final dimension itself has many more factors, such as shrinkage of the material or the possibility of minimal head feed, so we can say that the accuracy of printing has the greatest impact on the technology we choose to make our model in 3D printing technology.
RELIABILITY OF 3D PRINTING IN THE OPTIMIZATION OF PARTS
In the experiment a Fortus 400mc printer was used. The printer worked in the FDM system using a dedicated material ABS-M30 and the smallest nozzle with a diameter of 0.127 mm. The object of the experiment was the direction indicator housing. It was first scanned, then the obtained data underwent a polygonization process. Based on the obtained spatial model, a 1:1 lamp model was printed (fig. 3) The printed object was then scanned again with the help of a structured light scanner. The measurement uncertainty of +/-0.03mm was achieved. The obtained digital print model was compared with the measurement of the actual detail (fig.4) . The comparison of both models was based on the inclusion of the best-fit covering, because the setting of the detail in the printer was chosen so that the least deviations are obtained in this area. Figure 4 shows that deviations of the geometry of the same cloche did not exceed 0.1mm. However, the edge of the cloche has already shown deviations of 0.3mm. This is caused by 3D printing technology, that is applying individual layers of material. The plane on which the edge is located was the plane in which the printer nozzle was moving. The corrugation of the edge is shown on the cross-section ( fig. 5) . 
CONCLUSIONS
The printer manufacturer ensures the reproduction fidelity of the printed part with a 0.127mm nozzle at the level of 0.127 mm (thickness of one layer of material). However, we should point out that it depends on the geometry of the part. Practical experience shows that in the case of small workpieces it works according to the direction of placing individual layers through the nozzle. However, in the perpendicular direction the deviations were larger and reached 0.3mm. It is than clear, that it is necessary to reasonably locate the part in the printer's space so that sensitive areas are printed with the desired accuracy parameters. It is also very important to take into account larger deviations in the axis perpendicular to the nozzle's working axis.
